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N Abstract

Individuals previously i den tif i ed  as lan guage-bound (LB ) and language-

optional (LO ) part icipated in a series of experiment s designed to study

verbal fluency . The two groups showed a s t r iking s~ milnr i ty  in the  nurnL~ r

of’ responses they produced. for categories with constraint s at various lev-

els (word form , word content , sentence , interpretat i o n ) .  This s~ mi 3 ar i ty

occurred for both written arid oral modes of response , and over a wid e range

of time intervals. Other types of acasures , however , sugge sted t hat the

f o r m ( s )  in which a given category can be represent ed a f f e c t e d  t I c  e~ise witP

ithich the two groups produced their responses. LBs had more 1i~~~i cu l L y

w:ith c a e ~.crics tha t  len t. themsieves ,id~.iy to a s~ ati~.i. ri-~.ic -1Lt c~~ c~1i

while LOs had more d i f f i culty with a category based on pbonet ic  c o nst r a i e t s .

The result s were ccnc ider ed  in t erms  of t h e i r  i~-;~ i i cn tio :~s fc r  the LB pt i c—

nomnenon as We .i I as gcnei’ .il appro~icties to the stu.iy of c.: rtai fluency .
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Abstract

Individuals previously identified as language—bound (LB) and language-

optional (LO) participated in a series of’ experiments desi gned to study ver-

bal fluency. The two groups showed a str iking similarity in the  number of

responses they produced for categories with constraints at various levels

(word  fo rm , w ash  content , sentence , in te rpre ta t ion) .  This s imi lar i ty  occurred

m r  both w .-i t t en  and oral modes of response , and over a wide range of time in-

tervals. Other types of measures , however , suggested that the form(s) in

which a given category can be represented affected the ease with which the two

groups produced their responses. LBs had more difficulty with categories that

lent themselves readily to a spatial re resentation , wtj 1~e LOs had more diffi-

culty wit.h a category based on phonetic constraints. The results were consii-

ered in t, c rm s of their implications for the  LB phenomenon as well  as general

approaches to the s tudy of verb al fluency .
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2.

The proverbial person in the street , if asked to describe how individual s

d i f f e r  in “lan guage ability ,” would probably say something about f l u e n c y .  Some

people talk easily while others have less to say and/ or  say it in a slower ,

more halting fashion . This contrast in general verbal fluency is built ~nta

many of our expectations concerning different  sort s af indiv iduals .  ~ay that

we ask .-arious people a simple question , such as “How man y people work for you? ’

-\ t a1k— s~ ~w h o : t  mi ght be expected to say that more pen .p ie have to work to get

backgroun d informat ion for cer tain types of quests and t to negotiat e terms for

ge t t ing  hi ghly temperamental guests , while fewer people have to work when he

know s the guest or con ducts the negot iations h imself , but then again , that all

of this depends on how busy his own schedule has been ~n terms of other shows

he is doing, travelling commitments , . . . an d on and on. in cantrast , when a

native from th o  stat e of Maine is asked how man y people work for him , he might

say something l ike “ ‘bout ha l f” (S tarb i rd , 1977 , r .

What does verbal f luency reflect ? Various stu~iir~ a have suggested tha~. it

ref lects  e i ther  intelligence or creativity (~~~ e ~4 L rDhy , 1973, for a recent

evaluation of these positions). However It could reflect i t  rart the exi ent

to which a person relies on linguistic as opposed to other forms of rerrecerl-

tation . For example , when people are asked to give as many a stes of tat

United States as poss ible in a brief amoun t of t ime , some might rely heavily

on phonetic similarity to generate responses , as in MAINE, MONTANA , M1C ii IGA~’,

MISSISSIPPI , MISSOUR I , while others might rely more on a “mental map” as in

MAINE , NEW HAMPSHIRE , VE RMONT , MASSACHUSETTS , RHODE ISLAN D , CONNECTICUT . i f

a category sp e c i fi e l  in a f luency test can be represen ted in alternat i ve

forms , th”n two i r H iv id u a l s  could produce the same number of i tems in a l imi—

t - .
~ period , y t l do so in very d i f ferent  ways. However i f  the par t icular  cate—

~pry ist- makes re p resenta t ion of the in format ion  easy in one form but not

1
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others , and if  people d i f fer in the extent to which they rely on this  form ,

then some individuals may be at a disadvantage.

Recent work suggests that individuals may indeed differ in the extent to

which they rely on linguistic structures (Day, 1969; 1977). Some appear to be

“language—boun d” (LB): they perceive and remember events in language terms

even when this approach leads them into misperceptions arid distorted memories.

Dthera appear to be “language—optional ” (LO): they can use language struc-

tures or set them aside , depending on task demands. Classification of indivi-

duals as LB Cr LO is based on a temporal order judguent (TOJ) task involving

fusible dichotic items . On a typical trial , an utterance such as BAN1~~T is

rreaent . -o to one ear over earphones while LAN1~~T is presented to the other

f ear. One of these items begins slightly before the other (by 50—125 msec) and

the subject is asked to report “which sound” (phoneme) began first . LBs usu-

ally report hearing /b/ first even when /1/ led by a considerable interval;

thus they report hearing only what their language allows , namely /bl/ in ini-

tial position but not /lb/. In contrast , LOs report the corr~ ct phoneme no

matter  which led; thus they can set aside linguistic rules concerning uhcnen~

sequence and accurately perceive the events as presented. The LB effect is

not based pr imari ly  on an effor t  to achieve me aningful percept s (as in BLANKET )

since LBs s t i l l  have d i f f i c u l t y  with nonsense items such as BA/LA or G O H I G I N /

LOBIGIN . However they can accurately judge temporal order when fusions can

occur in either or~er (GAS/GAP can be fused into GASP or GAPS ) or when no fo—

si~ ns are possible (BA/GA cannot be fused into either T~5~4 or CPA) . Thus LBs

have trouble only when phonological rules of their language are violated by

t i. ’- 1 -apo rad arrangements of the stimuli.

The LB—La distinction extends beyond the domain of’ li - I t,ie listening

experiments. For example , the two groups perform differently in other audi-

tory tasks , such as di ’it memory (Day , 1973a) and “secret language” transla— 

— ..— . - - - .-.= - - —— . -



t ion (Day , 1973b), as well as visual word search (D ay , 19714). The ~it tt. er 5 tOl i~~

is of particular interest for the present work. Subjects were asked to find

words belonging to a particular semantic category which were embedded in a

large matrix of letters . LBs and LOs did not differ in the number of words

they found spelled out in the normal left—to—right direction (whether hori—

zontai or diagonal). However LOs foun d more that were spelled out in right-ta-

left 1 - Lahion and hence violated spelling conventions of linglish. In post—

sean 1 0 1 .  in t ervI ews LBs typically reported hat t hey “ so un ded out” letter 5L~—

quences and then decid ed whether pronounceable st r i n ~~c fit the target cat eg.-cy ;

either they did not , or could not , scan the matrix in all eight possible direc-

hu n:, even though they were told that words would be arrayed along all of them.

LOs typ ical ly reported that  ahey scanned the letters “vi sually” without a ph.o-

ne~ Ic representation ant il aceenbable items “1e1 t. out at them. ” Evidently , LEs

relied more heavily an a phonetic representation of the mat r ix  while cs relied

more heaviiy on a spatial representation . Thus , given a set of info rmation

that was h r ~ :~~rI t - ~ spat ial ly  but . could he represented in e i ther  spatial or
~~~~.

3 irigu i stic forms • the t,wo groups had clear ly  different preferences.

~~~~ The present series of experiments was desired to determine whe~ hsr ~~~~~~

an t LOs differ in a task that emphasized l inguistic representat ion . : L m ’ l y

verbal f luency . Certain test  categories were included that could be sca r  - -

seated in spatial as well  as l inguis t ic  form . The way s in which sub j oct :  10’ -

duced items was of interest , as well as the number of items that they could

produce in a limited t im e  period.

-
. 

~ - - T~ ~ r --- ~ - - ar: .~ . 
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Method

Three experiments were conducted to study the verbal fluency of LBs and

LOs . Although the experiments di f fered in some aspect s , the i r  general

approach was very similar. Therefore it is useful to describe the methods

used for all of them together.

Thu 11114 subjects  were students from the in t roductory  cogn i t ion  course at

Yale and met cert ai n a priori  cr i ter ia:  they were r igh t—han ded , had rio his-

tory of hearing trouble , and spoke English as the i r  nat ive lan guage . Separat e

groups of students were studied in three experiments , drawn from di fferent

editions of the course taught over a four—year period. All w r e  classified as

LB or LO on the basis of the dichotic  fusion TOJ task. ifl Experiment I there

were 16 LBs (11 male , 5 female) and 21 LOs (16 mal e , 5 f ema le) ;  in Experiment II

there were 26 LBs (114 male, 12 female) and 2E LOs (12 male , lb female); and in

Experiment Il there were 25 LBs (16 male, 9 female) and 30 LOs (12 male, 18

female).

Catego ry Constra ints

The experiments d i f fered in the type of constraints they placed on verbal

prelluction . Across all experiments , four general levels of constraints  were

s tudied , yielding ten categories in all , as shown in Figure 1. Experiment I

required  subjects  to produce words to f i t  the following categories:  Cities ,

C l o t h i n g ,  Flowers , Vegetables. These categories were or iginal ly intended to

represent a semantic constraint . However since subjects often clustered t heir

responses for  C i t i e s  in to  forei~~ versus domestic c i t ies , it was clear that

th is  category involved a spatial constraint as well.  In fact spatial consid-

erat ions  can conceivably be used to produce stern s for all ~f’ these



P. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . -~~~~ 

—

6.

C,,
Cz 

_ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
0

w

I________ 
_ _ _ _ _  

0
w ~~~~~- ?50. .‘-~~~~~. 

4,)

>< O o >
w . (0

0.)
— 0

S
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  0

o 0

L~1 0

I— 
_ _ _ _  _ _  _ _  

ji a

z
w 0
_ _ _  I

cc
w — (I)
0.x
w 

_ _ _ _ _ _ C,)
C

Co
-0
a

0) 110

(/)

2 — o  -
~~w I

~~ _ _ _  
0

0)

Ui
2
C.) a

L1.J 0)

— .~~~ S
a)

_ _ _ _ _  

o 
_ _ _ _ _  _ _ _ _ _

I— 2z 0Ui —

cc Z ‘-4

0 0 w
LL C.) cc

0.
crcc cc z

‘—I 
Ui I— 

~~~~~



r . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—

~~~

- - - -

~~~~~~~ 

- - -

~~~~~~~~~~~

“semantic ” categories. For example , Clothing items can be partitioned accord-

ing to the parts of the body on which they are worn , Flowers can be partitioned

into those that grow singly from the ground versus those that grow on bushes,

and Vegetables can be partitioned into those that go into the same “dish ” such

as a salad . Of course the spat ial aspect is more salient in Cities than in

these other categories . For the purposes of the present work , semantic and

spatiai. considerations were kept together in order to represent a broad con-

cept of word “content” as opposed to word “form.” Experiment II probed all

four levels of constraints : subjects produced items accord ing to a word fo rm

constraint (words that begin with the letter “B”), a word content constraint

(states of the U.S.A .), and a sentence constraint involving word form , word

content , and syntactic factors (four—word sentences in which the first letter

of each word was always W-C-E—D as in WASHINGTON CROSSED 11VIiPY IELAWARE and

WHEN CAN EDITH DANCE?) .  These categories will be r ef r” : i  tc  as “i,” USA .

and W—C—E—D . Subjects also gave interpretations for simt°ie line drawings

known as i~roodJes , selected from those used by Bower , Lariin , nd Dseck (l?~ 5 ) .

The DroocUes were drawn on 5” x 8” cards and are shown in Fi~ ure  2 , aion~ w it h

a caption for each. The captions were not shown to the subjects . Exper iment .  I I I

contrasted a content constraint (Cities of the World) wIth another in t e r p r c t a t i a n

task , namely , devising a caption for a Car’coa . The C 1 rt 50n was taken f rom the

New Yorker magazine ( August 23,  1976 , p. 25) and depicted a balcony terrace

scene of a man in sunglasses stretched out on a lounge chair with his feet

s t ick ing  up over the ledge and a wom an peering cautiously at him from b eh i l l

The caption , whic h was “In some deep , ineffable way , Bob , you change when you

pa’ on your Eftrth shoes ,” was removed and on1~’ the drawing  itself was used.

rn all experiments subjects were asked to produce as many items as possi-

ble t hat fit the target category, and to do so as rapidly as possible.

- -~~~~~~~~~~ -- -.  -- .- . - , “- - __
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SA~~~~~
The early bird who 1. Clam with buck teeth. ~

. 2. Giraffe eating
caught -a very I celery (with salt).
strong -s rm . 

_______ ____ __________________ _________ _________

~~0O Oo

3. Worm on roller skates . 14. Flea’s eye view of 5. Elephant squashing
Napoleon scratching a pea.

~~~_ , _ ~~~ f~offi in s id e v e s t ) .  _____________

9’~’ 1 1

6. Bird with one 7. Spider doing a 8. Doughnut with a
snowshoe. handstand. 5 o’clock shadow .

9. Two fleas on a . 10. Four elephants 11. Man with bowtie
roller coaster. examining a grape . caught in elevator.

F ig ar o  2 — Droodles used in Experiment II. Items #1—li served as stimul i
and were shown without captions.



9.

Mode of response. Subjects in Experiments I and III were tested in small

groups and gave written responses on answer sheets with numbered blanks

arranged in eol’snns. Since subjects in Experiment II gave oral responses wh ich

were tape recorded , they were tested individually.

Time per cat egory. Verbal fluency was only one of the concerns of an in—

t e n e lv o  t e s t i ng  program involving LB and LO subjects.  Therefore the fluency

tests  w° ‘c included along with other types of experiments to achieve sessiona

that we~ in te res t ing  yet not too t ax ing ,  so that the subjects woul d return

for many addit ional  sessions . The composition of these sessions varied across

the three Experiments and hence d i f f e ren t  amounts of t ime were available for

the fluency tes ts .  In Experiment I f ive minutes  were allotted for each c at o—

gory . Subjects were asked to circle th e  last item they had written at the end

of the f i r s t  30 seconds , yielding two me asured time intervals , 30 seconds and

fi ve minutes.  In Experiment II, one minute was allotted for “B , ” U . A , and

W- .C—E—D. The oral responses for “B ” and USA were transcribed later onto an-

swer sheets divided into 5— second intervals. Some analyses were performed f : r

the successive 5—second in te rva l s ;  however the dat a were also collapsed into

30—second and 1—minute u n i t s  in order to make them comparable to the inoerval5

used in the other experiments. Although the W—C—E—D data were also tra:la ’aihed

by 5—second intervals , subjects  often produced long, irregular pauser h ’  woe n

words or did not complete a sentence wi th in  five seconds ; therefore data

ations were prepared only for the full 1—minute interval . Only 15 seconds were

allot ted for each Droodle since pilot work showed that people tend to give an

interpretation fairly quickly but then sit in silence thereafter. In Expe ri-

ment III subjects wrote their responses to each category for three minutes and

circled the last item written at the one— and two—minute points , y i e i i i a o  ‘ n e t

m eanur ed  intervals.
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Counterbalancing. Counterbalancing conventions varied across exDeriment 0

as a function of the mode of response and constraint  levels studied.  In Ex~ er—

iment I , since all categories were based on the same type of constraint and

since it was one that generally elicits many responses , the order of cate~~ ries

was counterbalanced across subjects within each group (LB, Lfl). In :~x t ” r i m~-:~t .

11. an tempt  was made to reduce the chance that  subject s  woud j becc :Ioo “ ‘ —

tied’ in d ying oral responses in the presence cf the tape r~~’or t t ’ r  ‘tao experi-

mente r- . Thus the sane order of categor i -~s was cn~ -J f or  4,l~ :oih yc’t s, h t b ~1:,

wit h those most likely to e~ icit many responses : Uf l A . ‘ h , ’ •~— 1 ’ —~ -~~~~, and ro

dies . Experiment III used t h e  more “private ” w rit t e n  r ’o ’ : on s :no ~ an ~~~

work suggested that it was easy to produce i t ’c s o far hot P f l I t  t - s  of  the ~ r~ u

and the Cartoon , so the order of the two cat ’g r es ~~ ‘ . ‘ sat abalanoed . a

ever , un l ike  th e previous experiments , E x J e r i m t - c t  I t T  ‘ u s  tsc-  f a n c y

tests in the initial screening session; since a n e  0 t O t ~ as of each suh , ec t  as

LB or LO was not known at the time of t oting , ~~ ‘~~~~ .: ‘ r t L , tto ing 5

be conducted systematically within each graup .

Presentation of category c o n s t r a i n t s .  In a~ 1 ex! :’ men - a t ’

told to stop at the end of the rol l ot t eu in ’ ‘ c o o.  :‘ r ma . t t  s .  a . :~. r  —

ime nt I , they were also told when to turn at a n  for the  I t > . ~ ‘at ~~ ry, an

th~ category name was printed at the top 01’ each t -a gr .  In  E x i - r i r r ’ :r I I .  ‘ a t ’

experimenter  told the subj ects aloud tha t  the  cat eg o r ~ ’ was “ st a t e s  o f  t h e

Un~~~t ’ I  States ” and “words that  begin with the letter ‘h ,’ the second - ~‘tr of

: h oh e t . ” A more de ta i led  explanation was given for the  sentence c~,te~

t i  n~~ w i t h  some sample sentences for a d i f fe r e n t  set of letters :

c ou l d  be ALL MICE EAT CHEESE or ARISTOTELIA N S WJKE ~~(CELLENT COMICS . Then t h y

were to ld  to use the letters , “W— C—E — D. ” Droodles also involved a somewhat

more lengthy in t roduct ion . The sample Droodle shown in Figure 2 was shown

fi rst and two possible interpretat ions  were given : THE EARLY BIRD WHO CAUGHT



1.

A VERY STRONG WORN and BALL~~ DANCERS IN A SPOTLIGHT. Subjects were ank”a

whether they could “see” both interpretations and were told that Dron ~1 nave

several possible interpretations with no one “ correct” answer. Each cars  was

then held in vi ew for the allotted interval . In Experiment III subjects were

toi l to wri te  down “c i t ies . .  .located anywhere in the world ,” and that the

ci t it :o  should be “ fairly well—known , reco~~~izable to most w e l l— u s u c a t e a  t e T J I C . ”

For tb ,  Cartoon subjects were asked to wr i te  as :aany 0 0  I s r ~s as poss ib le  tr~ :

each ho a copy of the Cartoon (without the capt ion)  for th~ e n t i r e  r eoa~~n :’:

interval.

Resul ts  and Discussion

General Approach

To date about 1 ,000 individuals have been studied in several fo rms of the

l i c ho t i c  fus ion TOJ t ask and no sex d i f ferences  in the language—boun d e f fec t

have occurred. However , since women often score higher than men in tests of

verbal fluency , sex was included as a factor in all analyses. Unless i n d i c a t ed

otherwise , analyses of variance performed on the number of items pro duced used

groups (LB , LO) , sex , and cumul at ive time interval  as factors , while  those con-

cerned with the proportion of clusters and other aspects of content  used only

groups and sex. Since the LB—La distinction was of primary interest in these

experiments , F—values are presented only for statistically reliable effects in-

volving the groups factor and its interactions with other factors. All ther

re l iable effects are reported without stat istical information but were s i~~ i fi-

cant at the ~~<, .05 level or better. Multiple comparisons were made l A d i n g  t h e

Newmari—Keuls procedure and all mentioned comparisons were reliable at ~ .05

or better. 
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It was not possible to mak e fo rmal comparisons across all categor ies

since the three experiments used different configurations of time intervals ,

levels of category constraints , and task order conventions . Therefore sep-

arat e analyses were performed for each of the ten categories. Experiment I

did counterbal ance categories within each group and therefore additional anal-

yses were performe d for it including category as a factor. Since there were

some fair ly gross di fferences across the ten categories , they are rnenti ned in

the  t ex t  in an informal way ; however fur ther  exper imenta t ion  woul d be ne-ede l

to mak e these comparisons in a formal way .

N umber of It ems Produced

The primary measure in fluency tests is usually the ntsro r of it r,.-

duced , which presumably reflects the ease with which subjects can ~n i a ~ t ”

items that fit a given category . There were no special proo tons cr.

this measure in Experiments I and III since the written respc:: se mode y~~~~~’

virtually no repetition of items by the same subject . hown~~ th e am 
~

‘

sponse mode in Experiment II did yIeld 2% repet i t ions for “P ’ ana 3% iThr .1.

Subjects were usually aware that the ,r had repeated an item a: suggested ti;

spontaneous comments such as , “ Oops , I already said that ,“ or t h e i r  i -o :

repet it ion of an item to begin a new cluster , as in BOY , BAEY . P~~~L . .

BASK.F~j ’DALL , J3 FtiACHBALL . Analysis  of the tapes showed that su~~’~~ -~~ w i :i~’ar1y

aware of their  repetitions most of the t ime ( 83% for each cn~’ r y ) .

.‘hcrr were no differences between LBs and LOs in the number of sop ti

they gave for “B. ” However LBs did give more repet it ions ( h z )  ~h’tn LOs (~% )

for USA (F ( 1 ,L~8) =I~. li4 , 2 <. 0 5) .  There were sizeable differences  in r o m t i —

‘Jon level between LB males (5%) and LO males (i%) but a comparable (3%) level

far  females in both groups (F’ ( 1 ,~~~) ~~.l8 , ~< .05) .
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One way to view these repetition results is to assume that LBs and LOs

ordinarily have comparable memory for items they have already produced , but

that the presence of a potentially useful spatial component has di f fe rent  con-

sequences for each group . LOs may rely more heavily on a mental map of the

United States and somehow “cros s of f” each stat e as they say it , while LBs

may fo rm a less accurate mental image, have less careful spatial bookkeeping

pract es, or even dispense with mental images and rely more heavily on

languag’~-or ented means for producing st ates. The fact that females from the

two groups did not di ffe r in repetit ion levels for USA may be related to the

fact that females generally score lower on measures of spatial ability such

as Thurstone ’s Spac e Relat ions test ; thus nei ther  subset of females might  be

able to make special use of the spatial aspects of th is  task.  In any e’~”r t ,

repetit ions were excluded from subsequent an alyses.

An overview of the cumulative number of responses produced by LBs and LOs

is shown in Figure 3. Casual inspection of the figure shows a striking simi-

lar ity in the ease with which the two groups produced items , irrespective cf

the level of category constraint , the mode of response , or amount of time

elapsed. Formal analyses showed that for nine of the ten categories there

were no reliable differences between LBs and LOs . This f inding did not vary

as a function of either the sex of the subjects or the  amount of time elapsed.

For the remaining category, Cities of the World , LOs produced more items than

LBs: 56.8 versus 50.0, respectively (F(l,51) 6.29, ~,(.O5). Th is di ff ~ r cnee

between the groups increased as more time elapsed (F(2,102) ‘3.22 , ~2.<.O5)
.

The fact that Cities (Experiment I )  did not produce reliable group di fferences

while Cities of the World (Experiment III) did is probably based on di ffer-

ences in instructions between the two tasks. In the first instance subjects

saw just the single word , “Cities ,” as the definition of the category.

_ _ _ _ _ _ _ _ _ _ _ _ _  -~~~~~~~~~ -~~
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Since an analysis of the resulting protocols showed that some .subjects gave

primarily domestic cities while others gave many fore ign cities as well , the

category was extended to “Cities of the World ” in order to determine whether

a more explicitly articulated spatial domain would produce group differences.

Also , since subjects in the Cities task sometimes gave low frequency items such

as AV (X , WEATOGUE , FARMINGTON , CANTON , SIMSBURY, which might indeed exist some-

where (in this case , in northwestern Connecticut) or be entirely fictitian:,

subject s in the  later task were told to give only those cities which most we. I -

educated people would be likely to know . Both of these new instructions wid-

ened the focus of the category and either or both may have been responsible

for  the greater number of responses produced by LOs. N e v e r t h e l e s s  tb.- overall

findings of the three experiments are mos~ notable for the ir lac k of reliable

differences between LBs and LOs .

There were reliable sex d i f fe rences  in four of the ten categories .  f~ - —

males p-. duced more items for C l o t h i n g ,  Flowers , and Vegetables . wr~l le males

produced more for Cities of the Wo rld . The shi ft to a mal e advantage Ii. the

latter cas e may well be based on the spatial aspect of the r a tee sry . Tb”

differences between the sexes were mo re e~ p~ r en t  at lie longer t I nterva~s

for all of t h e se  ca tegor ies  except Vegetables.

There were substant ial  increases in the cumulative number of iten~ pro-

duced in all categories as the amount of elapsed time increased. However ,

this effect was the typical one of decreas ing gains as shown for the two cate-

gories that were analyzed by successive five—second intervals; by way of illus-

t rat ion , the mean number of Items produced dur ing the  f i r s t  and last five—

second intervals was Le .1 and 1.3 for “ B ” and 5 .8 ari d 0.9 for USA .

Category e f fec ts  were studied formally in Experiment I since the order of

the categories had been systematically counterbalanced within groups of LB and
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tO subjects. The four word content categories did vary in difficulty w i h

each reliabl y different from the others . This result suggests that the lack

of LB—LO differences in number of items produced was not based on restri cted

“cat egory width .” Informal inspection of all the categories as displayed in

Figure 3 suggests that it was easier to produce items based on word constraints

than on sentence or interpretation constraints. Such results may not be based

entirely on the speed with which people can “think of ” items , since it takes

longer simply to produce (write, say) phrases or sentences as opposed to single

words . Nevertheless extending the time allotted might not yield substantial

increases for categories involving sentence or interpretation constraints.

This prediction is especially likely for Droodles since pilot subjects given

unlimited time often produced an interpretation or two and then gave up. The

extent to which W—C—E— D and the Cartoon would yield more responses with ex—

tended time depends partly on how one defines “different” responses ; conceiva-

bly subjects could change a single word in a trivial way for each response and

achieve an almost endless list ot items , as in WI-LEN CAN EVA DRIVE , WEEN CAN

EVIE DRIVE , WHEN CAN EDWARD DRIVE, WHEN CAN EDDIE DRIVE, WHEN CAN EDUARDO

D R I V E . . . .  or in WITH FEET LIKE YOURS IT’f A GOOD THING WE LIVE ON THE TENTH

FLOOR , HARRY (GEORGE, HENRY, RUDOLPHO , WESTMOEELAND....). Clearly , qualita-

t ive ,1ud~ nents must be considered as well as quantitative assessments in

studying verbal fluency . The dist inction between ~~productive and ~~~ ductive

processes is also important In studying fluency over extended time intervals.

A category such as Flowers or “B” involves reproducing a limited set of it ems

previously stored in memory , while the Cartoon involves producing a more open—

ended (and perhaps unlimited) series of responses in a new setting. Therefore

the slopes of the curves as shown in Figure 3 might level off more quickly for

the word categories yet continue to rise for the Cartoon . Although there were

- -___ .__V_-.___.______________*__ ,~ ...._~~~ v . o
t
:o~~~
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no statistically reliable differences between LBs and LOs in number of re-

sponses produced for the Cartoon, the slight advantage of LBs at each time

interval coupled with the highly productive nature of this task suggests that

it may be worthwhile to study responses to several Cartoons over longer time

intervals. W—C—E—D responses might level off rapidly with ex t e i ded t ime

since i t has so ninny built—in constraints.

Clust er Analyses

Ho~ does a person go about selecting individual words to fit a particular

category such as VegetabJes? He might rely on the sounds of words and try to

find items that all start with the same phoneme , such as CUCUMBER, CORN, CAULI-

FLOWER , CABBAGE . Or , he might rely on subdivisions of content and try to find

items that are all used in the same dish , such as the salad ingredients LETTUCE ,

TOMATO , CUCUMBER , CELERY . One way to determine whether such phonetic or con—

test  principles guided the subjects ’ search through memory is to examine the

order in which they produced successive items .

Response protocols were examined for order effects in all seven word cate-

gories. Successive pairs of responses were scored as a phol tL c c1ust~ r if they

shared the sane initial phoneme . Thus the sequence PARSNIPS , PEAS , POTATOES ,

SQUASH , BROCCOLI , BEET S has three phonetic clusters , two based on /p/ and one

on /b/. Since responses in the “B” category already shared the same initial

phoneme they were scored in terms of the following consonant (if any) and/or

the first vowel. Thus BROOM , BLOOM, BLOSSOM contains two phonetic clusters ,

one based on /uw/  and one on /bl/.

It was more difficult to establish criteria for identifying content clus-

ters . For example , Vegetables could be organized according to color; “leafy”

versus “rooty; ” usually eaten cooked versus raw ; used primarily in Western ,

Eastern , Mid—Eastern , or other cookery; and so on. Some of these subcategories

-_ —__ .-~~~---- ~~~~~~_--- - _~~~ -_ --- “_-
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demanded, fairly sophisticated knowledge . Furthermore assignment of cases with-

in even well—known subcategories was often troublesome . For example , what

color is CABBAGE, red or green? In order to avoid as many of these problems

as possible , only selected content analyses were performed. An exhaustive

analysis was performed for “B” using all content subcategories that seemed rea-

sonable. Thus all of the following items grouped together were considered to

cone from the same content subcategories: BABOON , BOBCAT , BADGER; BUBBLE ,

BURST ; PARK , BITE ; BISHOP, BERKELEY . The total number of clusters summed over

all subcategories was obtained for each subject . A somewhat less exhaustive

analysis was performed for Clothing using four subcategories: ty-pes of cloth-

ing (e.g., underwear), clothing with the same function (e.g., BELT , SUSPENDERS),

articles worn on the sane part of the body (e.g. , head , torso , hands , feet),

and articles worn for the same events (e.C. , at bedtime , to formal affairs , for

athletic act ivi t ies, for cold weather). For Cities and Cities of the World ,

a single content criterion was examined , namely foreign (versus domestic)

cities. USA responses were analyzed according to two spatial criteria. A

stringent adjacency criterion required that the states share a coannon geo-

graphical border , while a lenient regional criterion required that they be

from the same general region (Northeast , South , MidWest and Plains , or West).

The basic measure used in all cluster analyses was the proportion of clus-

ters , which was evaluated as (Number of Clusters)/(Total Responses — 1) for

each subject . Mean values for LBs and LOs are shown in Table 1 for the rele-

vant categories. Again , the data are most notable for their overall lack of

differences between LBs and LOs .

Phonetic clusters. In six of the seven analyses there were no reliable

differences between LBs and LOs in the extent to which they relied on phonetic

principles (as defined) to order their responses. In Cities of the World ,

which was described to subjects in a way that would facilitate spatial clustering,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~-~~~~ -~~~~~~~~~~~~~~~~
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Table 1 — Proportion of phonetic and content clusters in response
protocols from categories based on word constraints.

Cluster Type

Categories Phonetic Content

Experiment I

Cities .07 ( . 0 8 )  .25 ( . 2 2 )

Clothing .05 ( . 07) .b6 (.51)

Flowers .01i (.03)

Vegetables .08 (.08)

Experiment II

“B” .20 (.17 ) .19 (.25)*

USA .09 ( .i ~~) . I i) 4 ( . 1~7) Adj acency clusters
.6I~ ( .6 I ~) Regional clust ers

Experiment III

Cities of the .07 (.05)* .28 (.30 )
l~orLd

Note. Ihe first number in each pair is the
mean fo: LBs while the second (in paren—

j~~5(~ 5 )  is for LOs.

_ 
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LBs used phonetic principles more than LOs (F(l ,5l) = 5.51 , L~~~.O5). There

were no differences between males and females nor any interactions between

groups and sex in any of the analyses.

Content Clusters. Four of the five categories showed no reliable diff’t-r—

ences between LBs arid LOs in the extent to which they relied on content princi-

ples to produce items . However LOs gave more content clusters for the ‘ E”

cat~-~~~ry ( F ( i ,148) = I~.52 , ~~< . 0 5 ) .  Again , there were no differences between

males sad females in any of the analyses nor any interactions of group and

sex .

Syn tac t i c  Repetition. The cluster analyses described above were designed

to study the extent to which subjects relied on phonetic and content princi-

ples to produce single words . Sometimes subjects relied on syntactic princi-

ples in producing sentences for W—C—E—D . In the simplest case , they changed

a single word in each successive sentence , as in WASHERS CLEAN EVERY DAY ,

WASHERS COOK EVERY DAY , thus retaining the same basic syntactic pattern . The

sane syntac t ic pattern can be retained in more adventurous ways, as by one sub-

ject who preduced t~~is sequence : WHITE CHEESE HEHIBITS ~iSTA~ TE , WE O N G C~ P RE C-

TIONS EASILY DISTRACT , WHITE CA :~NA T ION S EAT DAL~-1ATION f, WIDER COUBfE-LDAI:

EXCLAIM D I H GE G , WHO LF~ CARROTS EXUDE DETER MINATION , WORRIED CABINETMAK ER S EXUDE

DETERMINATION . Since subjects produced far fewer responses in W—C—E— D than

for the word categories , a formal cluster analysis of syntactic patterns was

not conducted. Instead a more lenient syntactic repetition score was obtained

for each subject , based on the mean number of sentences he gave per syntactic

pattern . There was no reliable difference between LBs and LOs in th is  measure ;

mean scores were 1. 145 and 1.75, respectively .

Overview. Taken together, these clustering and repetition analyses sug-

gest that LBs and LOs generally did not differ in the extent to which they

r’~lIed on phonetic , content , or syntactic princi ples t.o generat e items for the

various categories.  Interpretation of the  two (out  of 114 ) comparisons that
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did yield reliable differences depends on how clustering and repetition scores

are viewed. They coul d reflect a “better ” representation for a given category .

If so , then a group with a higher clustering score shoul d also produce more

items . Since this relationship did not occur , then a very different interpre-

tation seems plausible . Greater reliance on clustering might instead reflect

a “poorer ” category represent ation in terms of n umber , strengt h , or availa-

bility of items , so that subjects must rely on such principles in a more expli-

cit i~ y in order to produce a reasonable number of items . Given this inter—

pret~~~lon , th e n the results suggest that  LBs had more d i f f i c u l t y  with one of

the categories involving a fairly strong spatial component (Cities of the

Wo rld) and turned more heavily toward phonet ic  means for producing items for

it , while LOs had more trouble generating words on a phonetic basis (“ B ”)  and

turned more heavi ly toward content pr inciples  to comçcnsat e for this diff i -

culty . The fact discussed previously that LBs also produced fewer responses

for a spatial category (Ci t ies  of the World ) and gave more repetitions for

another ( U SA) supports this way of viewing clustering scores. (For a discus-

sion of the possible roles that clustering might play in a related paradign,

see Crowder , 1976 , pp. 32 9—333 ) .

Commonality

Some responses were very common in a given category whji~ others occurred

infrequently . In order to determine whether LBs and LOs differed in the com-

monality of their  responses , analyses were perfo rmed for selected word cat e-

gories (“ B , ” USA ) and for all sentence and interpretation categories (W — C — E — D ,

Droodlee , Cart oon) .  The first  step wag to construct a response hierarchy for

each ca tegory containing all responses and their respective frequencies’. Then

a commonality score was computed for each subj ect , based on the mean frequency

of all the items he pro duced.

It was a straight-forward matter to obtain frequency hierarchies for the

word categories . The most co~~~ n words given for “B” and their respective fre—



quencies were BALL(23), BOY(22), and BANANA(19), while unique responses in-

cluded BANDERSNATCH and BEGONIA . Although LOs had a somewhat higner s rnm~-

ality score for this category (a.9 versus (.1 , respectively), the diffr r.~ .~-e

did not meet the conventional level of reliability (F(l,1.~~) = ~~~~~ : ( . i 0) .

The most frequent states in USA were CALIFORNIA(50), FLORI fA (-4Q ), ~j n 1  SC~’iH

CAROL INA (l ~9 ) ,  while the least frequent were NEBR A SKA (2 5) and ~I0MiNG(~~~). Li~s

had a higher commonality score for USA (39.6 )  than LOs (3 b .8)  (F(i ,148) = 5 . aO ,

~ (.0 ~~ . Commonality scores can be interpreted in the same general way as

clusteri ng scores . A ccnrUn~ to this view , a aerssa  woul d give mw :: hion~ y

common i tems when he has a sparsely—populated category and/or a

lack of faci l i ty in retr ieving items from it in rapid fashion . If so , then

the present f ind ings  suggest that  although the two group s did not d i f fer in

the overall number of items t hey pro duced for these categories , LOs may have

had more d i f f i c u l t y  doing so given a phonetic constraint  ( “ B ”)  while LBs had

more di f f i c u l t y  given a spatial  constraint (U S A ) .  However given the part ial

marginality of the statistical evaluations, this interpret ~ t ~~~ a~ist be made

in a tentative way .

For W— C—E—D a frequency was obtained for every word and then the frequen-

cies were suimned for each sentence. The most common words for each letter were

W H I T E ( 2 l )  arid W E ( 2 1 ) ;  CAN (69) and CAT(l7); EAT (72) and EVERY(23); D A Y ( l 8 )  and

D OUGHN U TS( 13).  Thus sentences varied widely in commonality scores , as in WHITE

CATS EAT DOUGHNUTS (123) and WILD STRAWBERRIES EXCEED DOORSTEPS (7). There was

no reliable difference between LBs (72.9) and LOs (6~i .i) in mean sentence com-

monal i ty  scores.

Representat ive Droodies (#1—6 ) were scored in ~erms of the common ality of

the main object in each d rawing. The response hierarchies  are given in Table 2

in j rd r ’r t show the wide  range of ob.~eet interpret ations that occurred dernite

th e  very simple nature of the lin e configurations. ~
‘ me liberties were taken

in obtai ning the frequencIes shown in the table. For example , in Droodle #1 ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 2 — Commonality of the main obJect in each roodle. Numbers indi cate the

frequency with which each object was given over all responses ob-
tained. Note : objects nair~~d t~~ p once (“ unique”) are not listed
separately although they are included in the to ta ls .

Objec t Frequency Obj ect Frequency

Droodle #1 Droodl e #14

1. Football 142 1. Hand 51
2. Mouth lti 2. Bird 5

Clam 13 3. Indian 3
~.. Hamburger 12 14. Hotdogs 3
5. Vehicle 12 5. Cactus 3
6. ~gg 9 6. Bananas 2
7. ~- at:h on line 7 7. Tombstone~ 2
8. Creature 3 8. Uni que rerponses (N 19) . i
9. Dish 2 88
10. Unique responses (N 10). i

1214
Droodle #5

Droodle #2 1. Eleph ant 149
2. Window shade 11

1. Giraffe 30 3. Curtain (on stage ) 10
2.  Street 114 14. Something on ball 7
3. Tree 12 5. View through window 6
14. Snake 9 6. Seat s in movie theater 3
5. Building 5 7 . Trapeze 2
6. Microscope scene 5 8. Unique responses (N ~ 7) . 1
7. Pole , post 14 95
8. Unique responses (N=9 )  . 1

88
Droodle #6

Droodl e #3 1. Tree s 38
2. Birds 20

1. Snake , worm 19 3. Lo].lipops 15
2. Rainbow 18 14 . (Uniden t i f i ed)  tracks 3
3. Arch 8 5. Dancers 2
14. Ribbon 7 6. Balloons 2
5. Creature 6 7. Flowers 2
6. Headphones 14 8. Peace sign s 2
7. Hotdog 2 9. Unique responses (N~3) . 1
8. Han dle 2 87
9. Unique responses (N 13) . i

79

_ _ _ _ _ _ _ _ _
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GRIN DER was tabulated with r!A!’~ UBGER , while SPACESHIP , FLYING SAUCER , BLIMP ,

ZEPPELIN , and SUBMARINE were all tabulated as VEHICLES. In some cases a sin-

gle object interpretation predominated (e.g., HAND for Droodle #14), while for

others several interpretations were fairly common ( e . g . , TREES, BIRDS, and

LOLLIPOPS for Droodle #6). Separat e analyses were perfo rmed on the object

commonality scores for each DroocUe. There were no differences in these scores

for LBs and LOs in any of the six i r c ot i e s . Mean scores for each group , respec-

tl v e iy ,  wert 2 1.3 and 20.7 for Droodle #1; I€ . .( and l7 .~ for Droodle #2;  8.9

and 10.9 for Droodle #3; 33.9 and 35.3 for Droodle # 14.~ ~~~ an i  3U.2 for Droo—

die #5; and 26.2 and 21.2 for Droodl e ~ h .  There was an interaction of group

with sex for Droodle #3, wi th the following mean scores for each subgroup :

10.8 for LB males , 6.9 for LB females , 9.1 for LO males, and 12.7 for LO fe-

males (F(i ,148) = 14.36, £~~.O5). 
Inspection of the response protocols gave no

clues conce rning the basis of th i s  findin g.

Captions f~r th~- Car~.cnrt were scored in terms of the commonality of their

general top ic .  The most frequent topic (reflected in 115 of the 727 captions)

was “interruptions ” in which the woman told the man that he has a phone call

(usually from his mother or b o s s) ,  that guests or relat ives jus t  arrived , that

dinner is ready (or b u r n e d ) ,  and so on . The remaining topics and the i r  fre-

quencies for the most common top ics were : “lazy buxn ”( 145) ,  “good l i fe” ( 1 4 O ) ,

“drink” (38), “man ’s appearance”( 324 ), “please fix the... . “ (26) , “sunburn ” (26),

“what are you doi ng? ” ( 2 5 ) ,  “do you want anything ”(2l), “view , weathe r”(2l),

“pollution , t r a f f i c”(18), and “harik—panlcy”(16). Since the sorting of captions

In to  general topics involved many arbitrary decisions , the basic measure used

in the stat is t ical  analysis was the proportion of sentences that subj ects pro—

duced b~ r e i  on these mos t common topics , rather than a mean commonal i ty  score .

LB~ and LOs did not d i f f e r  in t h i s  measure ( . hC and .68, respect ively) .

The results of all the commonality an alyses taken together are somewhat

mixed. Clearly , nei ther  group relied more heavily on co~~on respon ses in

— S _ 1  _ - ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~



order to interpret pictures or produce sentences. However , production of words may

have in volved systematic differences in commo nality between the groups . As

suggested tentat ively above , if higher commonality scores are viewed as re-

flecting a compensation for a poorer category representation , then LBs had

more trouble with a clearly spatial category (USA) while LOs had somewhat more

trouble with a phonetic cat egory ( “ B ” ) .  This interpretation complements that

r iven for the cluster analyses in which LBs had ( in  some sense ) more trouble

with another heavily spatial category (Cities of the World) while LOs had more

t rouble with the same phonetic catego ry ( “ B ” ) .

Quality of Responses

Despite tlie fact that LBs and LOs showed no gross differences in verbal

fluency , they could still d i f f e r  in the “qual i ty” of the  responses they gave .

While quality is inevitab ly a d i f f icul t  matter to assess , nevertheless some

respon ses cle arly seemed better t h ar- others in the sentence arid interpret ation

tasks. Two general approaches were taken to assess the quality of responses

in ~ - ‘— 2 — , 2r odles , and the Cartoon . Subjective assessments were made by

r q .~~ro wti J udged the ‘ goodness ” of the responses ; the ~tctuat terms used to

~‘~-f~~ :t goodness were varied in order to take into account the  special problems

posed by each t ask .  More objective assessments were made of specific aspects

of each task that appeared to contribut e to the subjective measures of goodness.

W—C—E— D. The 15 new student s who served as raters were told about the

or igin of the sentences and were asked to produce some of their own sentences

for the same constraints .  Then they rated the “overall creativity or inventive-

ness ” of all sentences produced by the LB and LO subjects, using a 5—point

scal e rangin g from 5 = “very creat ive” to 1 = ‘1 not creative.” The sentences

that each subject produced were listed in order on the rating sheets , but the

order of’ subjects was random . Sample sentences and the i r  mean creativity rat —

ings were : WILL COBRIJ?I’ION END DYNASTIES? ( 3 . 7 ) ,  WILLIAM CHASES EVERYON E ’S

DAUGHTER ( 2 . 8 ) , WATER CAN ENTER DRIVEWAYS ( 2 . 3 ) ,  WHICH CAT EXCELLS DUMBLY? ( 1.8)



r ~~~~~~~~~~~~~~~~~~~~~

_______________ 
_ _ _ _ _

‘— C .

arid WHY COME EAT DOGS? ( 1 .5 ) .  There was no reliable difference in mean creati—

vity ratings for LBs (2.1) and LOs (2.2).

Raters were asked to establish t he i r  own criteria for rating the creati-

vity of W—C-L -2 responses and to use these criteria in a consister t way . In

p ost session descript ior ~s of their  appro aches , many of th em said that their

evaluation was based in part on whether the responses were “ good E~ig1ish sen—

t e :~ce~~, ” although they did not define this term very clearly , if at all. Sub—

seql~en •~~~~~~ yse S were conducted to iden t if ~y sentences that violated normal

Engl ish  ~ : :err r of sy-ntactic , semantic , and pra~~ atic conventions.  For exam-

ple , WILL CANDY ENTER DOOR clearly violates &iglish syntax. The sentence W}fl’

CAN’T EVERYTHING DRINK? violates a semant ic  convention in that EVEN ’fTHING and

DRINX assume d i f fe ren t  types of en ti t i e s :  EVERYTHING ~:m~ L i e s  l iving and

nonliving objects , inciu di rn r plants , wh i le DRINK impl ies something that l iving

organisms do , usually animals. 01’ courr~’ in more poetic ~isage s most anything

coul d DRINK , as in THE WET BARN DRANK IN CHF RAYS OF THE CUN . ~everthe1ess if

ordinary semantic agreement rules w .r~ vi  ~1 rited , the sentence was scer~~1 as

semantically unacceptable. The sen terce , W0?€N CARRY EX CEL 2ENT DOGS raises

all sort s of pra~~sat i’ questions , for exnmI~~e , Why uc they carry cniy e x e ~ 1ent

dogs? What Is the difference between excellent and nonexcellent dogs? ~by ~~u

they carry d~ gs ~~t all , anyway? Of course ~ne can imagine a fantasy wori d in

which  dogs are the  rulers and di f fe r in occial  status ( “ excellence” )  accc rTh~ z

t ) breed , whi le  among human s women have higher  status than men , such tha ’ wc mer

ha ve  the great ~r rUe~~ cf carrying the more exalted dogs in stately proces—

s~ nr~o. N i~ ub~ any sentence can be made to “make sense” given a fantasy  world

or ~~~ath~. ri caL i n terp re ta t ion . However if unusual circumst ances must be fash-

ioned in order to comprehend it , then it violates ordinary pra~~ atic conventions.

Each ‘~ mj l ‘ .
~ sentence in W—C—E—D was scored as acceptable or unacceptable in

terms of syn tac t i c , semant ic , and pragmatic conventions . The proportions of

;z nn’ceptable sentences varied systematically over these three types of viola-

t i ons , respectivel.y: .024, .i8, . 37 ( F ( 2 ,96 ) 147 .11, ~~( .O Oi ) .  LBs and LOs
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differed only in the proportion of sentences which were unacceptable on prag-

matic grouM s ( F ( 2 ,96 ) =3.38, ~.<.O5). Means for these violations , respectively ,

were .014, .17, .145 for LBs and .03, .18, .30 for LOs. There are contrasting

way s to view the LBs ’ greater use of pragmatic violations. They may have had

trouble thinking up sentences and therefore violated pragmatic rules out of

desperat ion . Or , they may have used the task as an oppor tuni ty  to be invent ive

( at. i e a s t  t o  themselves if  not to the r a t e r s) ,  and to deliberately violat e nor—

sod lan -uag c conventions. It would be interesting to know whether LBs can more

readily ~‘ind interpretations for expressions involving unusual language usage.

To some people , the string , WILD STRAWBERRIES EXCEED DOORSTEPS simply do’~s not

make sense. Others , however , underst and that  certain strawberries are so wi~~d

that they even grow up over n axi-ma~~ objects  such as doorsteps . Some people

may understan d more readily that WO~VTh~N CAN EAT DIFFERENCES , that WHITE ~~Lc~RL~

E)U {IBIT DIETING , and know when to ask , WAS CHRISTMAS FVEB Y hi\ Y? Is the  a b i li t y

to obtain i n t er p r e t a t i o n s  for such sentences related to t h e  Lii pheno m en : ri ?  The

raters clearly di r f ’ere d in the i r  evaluations of su ch sentonc os ; some gave tho rn

consistently low ratings whi le  o thers  gave them h igh  ra t ings . ~T n fo rt u is tte iy

the status of raters as LB or LO was not ~nowr .

Droodles. The f ive new s tuden t s  who rated roodies capt ions  began by

studying the sample Pr ndi e and i ts  capt ion (~ ts c~cown in Figure 2 ) .  Then they

examined each Drood,le without its caption and rated the “ goodness ” of the cap-

t ions produced by LBs and LOs along a 5—point  scale from 5 “ cxcell~ n~~’ t s  1 =

“poor”.They were told to consider the following criteria in judging goodness:

whet her the caption accounted for all or only part of the fi gure and did so in

an Integrated rather than enumerative way; whether it was reasonable , in t e re s t—

In g,  or amusing;  and whether it was in some way abstract rather  than a l i tera l

descript ion of l i n e s .  The same six dr awings that were examined in the common-

ality analyses were rated , namely , Droodles #1—6 . This was a fai rly demanding

tas k as the raters had to evaluate a total of 563 captions. Examples of cap—

A
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tions and their  mean ratings for Droodle #1 are A HAMBURGER THAT SWALLOWED A

GOPHER ( 5 . 0 ) ,  ¶N0 SHEETS HANGING ON A LINE, SEEN THEOIJGH A PORTHOLE (14.8),

FOOTBALL ( 1 . 2 ) ,  and AN EASTER EGG ( 1 . 2 ) .  Examples for Droodle #3 are MOBILE

McDONALD’S ARCH ( 1 4 . 6 ) ,  RAINBOW WITH FOUR POTS OF GOLD (14.2), and TOP OF SOME-

ONE’S HEAD (1.14). LOs produced reliably better captions for three of th~ six Droodles.

The mean goodness ratings for LBs and LOs , respectively, were 2.7 and 3.5 for

Drrc t]e .41, (F(i ,148) = 19.814, ~~(.O0l); 2.3 and 2.9 for Droodle #3 (F(l ,148) =

14.87 , uc .0 5 ) ;  and 3.0 and 3.5 for Droodle #5 (1(1,148) 7.25, ~~.Ol). In

two of these Droodles there was a similar interaction of groups and sex . Basi-

cally, it suggested that the LB—LO dis t inct ion is more import ant for males than

for females , at least in producing “good ” Droodle capt ions;  for Droodl e #1, the

mean goodness scores for LB males , LO males, LB females and LO females, respec-

t ively,  were 2.5, 3.7, 2.9, ari d 3.3 ( 1( 1,148) = 6.114, ~ <.05), 
while for Droc—

die #5 these values were 2 . 14 , 3.8 , 3 .5 ,  and 3.2 (1( 1 ,148) = 17.21, ~~(.OOl).

In Droodles #2, 14 , 6, LOs had numerically higher goodness scores than LBs but

these differences  were not reliable .

Most of the Droodles yielded descr iptions viewed from a single perspec-

t ive . For example , c aptions for Droodi e #1 indicated that the viewer was t ak-

ing a side vi ew , i . e . ,  that he was posi t ioned perpendicular to the exposed

part of the figure . However Droodle #2 had at least two perspectives: from

the side , as in TREE WITH A SWARM OF INSECTS BY IT, or from above , as in STREET

WITH CARS PARKED ALONG IT AND BUSHES ON ONE SIDE . There were about twice as

many captions from the side view ( 52 )  as from the aerial vi ew ( 2 8 ) .  The per-

spectives of seven remaining captions for t h i s  Droodle were unc lear  as in

BEES--THE LITTLE DOTS, while in one it was from a vantage point rotated 90 0 :

SIDEWAYS VI EW OF A PERSON’S MOTJI’H WITH A BEAR D UNDER IT. Viewing a drawi ng

f rom a particular perspective may make it more d i f f i c u l t  to: v i e w  i t . Vr~ m i~-

other perspective . Protocols were examined to determine  wh~~t ht ’r l.he ‘ h f ~ I I n s

_ _ _ _ _ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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produced by each subject for Droodle #2 were based on only one or on both per-

spectives . LBs had a higher mean number of perspectives (l. a versus 1.2, re-

spectively , F(i,148) = 14 .146 , a<.05). The finding is somewhat surprising since

the groups did not d i f f e r  in goodness ratings for thi s Droodl e and furthermore

LOs had significantly higher goodness scores on half the Droodles. Since the

two perspectives differed in their relative frequencies of occurrence , LBs st ill

might h~ -ce relied more heavily on the more common side view. All responses

were giv~ r a perspective cort~ onality score and then means were obtained for in—

dividua.]. subjects. There was no reliable difference in mean perspective com-

monality scores between LBs ( 1 4 0 . 2 )  and LOs (~~l .3 ) ,  although females did score

higher than males ( 1414 .5 versus ~1.O , respect ively) .  Once again , if higher com-

monality scores are viewed as ref lect ing less faci l i ty  in a task , then the

latter result suggests that females have less  f a c il i ty  in spontaneously view-

ing the Droodles from unusual perspectives .

In most of the Droodles there was l i t t le  vari ation in figure—groun d reil a-

t ionships.  However the interpretation of the vertical line in Droodle #~4 led

to very different configurations which somet ime included changes in perspec-

tive . The line could establish : a large figure such as a wall on the right

with smaller objects protruding from behind it , as in GUY CARRYING PILLOWS and

PARROT ESCAPING DOWN THE STREET ; a large f igure  on the left with smaller ob-

jects  in front of it , as in A JELLO MOLD THAT SOMEONE THREW AGAINST THE WALL

AND IT STUCK ; a continuous figure with some sort of seam in the middle , as in

PERSON PUTTING HANDS FROM OCEAN LAST TIME DOWN AS DROWNING; ~ very t h i n  fi gure

in the middle as in FLAGS ON LINE; or , if rotated 900 , a small figure perpen-

dicular to a large one as in A CACTUS ON THE HORIZON . ~orno~ irnes , howev~ r , it

was not possible to determine the figure—ground relationship; for example, the

caption FINGERS REACHING AROUND A CORNER could refer ~~~~ :t hand with fi ::~ ers



already bent and knuckles showing in front of a wall on the left , or a hroi d

not yet bent with the insides of the fingers shown coming from behind a wall

on the right . Ability to spontaneously see several f igure—ground configura-

tions suggests a type of spatial flexibili ty.  If so , then LBs and LOs showed

comparable spatial f lexibil i ty in Droodl e #14 , since both groups produced the

same mean number of configurations ( 1 .5) .  An alysis of these dat a in terms of

perspe -~ ive commo nality (as described for Droodle #2) yielded no reliable di f—

ferencec be!~ i es. the groups either (22 .6  versus 21.9 for LBs and LOs , respec-

tively). Thus the general advantage of LOs in producing “good captions” was

not based on the ability to take alternative perspectives or form alternative

figure—ground relationships.

Cartoon captions. Most of the Cartoon captions were quite pedestrian , as

in GORGEOUS DAY , DINNER’S READY, and WANT ANOTHER DRINK DEAR? Some however ,

were possibly funny , as in IF I ’D  MARRIED A TALL MAN WE ’I~ HAVE TO GET A LARGER

TERRACE ; WHEN liE ASKED ME TO SLIP INT O SO~~ THING MORE COI’WORTABLE I P u N  ‘T

I~~OW HE MEANT A DEEP SLEEP ; FOR THIS YOU GET ~30,OOO A YEAR AS A CITY P I N ~ R ’. ,

WHO DREW US? ; YOU’LL NEVER BELIEVE IT BUT OUR SON WANTS TO GO TO YALE ; IF

JERRY BROWN WINS WILL WE HAVE TO GIVE ALL OF THIS UP? Instead of having many

judges rat e the captions by reading each once , only one highly experienced

viewer of New Yorker cartoons judged them by studying all 727 captions several

times and then selecting those that seemed “ fun ny ” enough to appear in t h e  ~ew

Yorker. LBs and LOs did not d i f f e r  reliably in the proportion of humorou s cap-

t ions they pro duced ( . 12 and .18 , respect ively) .

Sometimes the use of very specif ic  terms increased the cleverness of t h e

captions , as in CAPTAIN KANGAROO JUST CAME ON-- DO YOU WANT IT I N  COLOR as

opposed to COME IN DEAR , THE TV SHOW IS ~~ AP T I NG ; c r  SCEP ThAT CLOIT L~~ TO YOU

LIKE CARA VAGGIO’S BACCHUS as opposed to IT LOOKS LIKE RAIN . Each sentence
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was scored for presence of specific terms (excluding the man ’s name which  was

usually George or Harry , and items to be fixed which were often lawnmowers or

toilets). LOs gave a higher proportion of sentences with spec i f ic  terms than

LBs (.30 versus .114 , respectively , 1(1 ,5 1) = 11.51, E,Z.Ol). Since LBs did not

produce a lower proportion of humorous captions than LOs, evidently they used

some other me ans of being funny. Perhaps they relied more oo a general concep-

tion of r~he scene rather than a more surface use of Epec~ f ic  items . NaJ ’~s also

had a h~~ her proport ion of humorous captions ‘t h an foitiales ( . 2 5  ~~~~~~ .

respectively , 1(1 ,5 1) = 5.37 ,  ~~< . O 5) .

Most captions were comments made from the woman ’ s perspective ( STOP OM—ING

HAROLD , THE MCFI NTONS ARE HERE).  A few were from the man ’ s perspective (WILL

YOU GO BACK INTO THE HOUSE AND STOP NAGGING M E ) ,  while some could have come

from either character (AN , HIGH CLASS LIVING IN QUEENS) . Perh aps the most

interesting set of captions came from the perspective of a third party , as in

EXISTENTIAL ENNUI IN THE MODERN CITY and CAPITALIST WARNONGER S IDLE AROVE THE

PROLETARIAT . LBs and LOs gave a comparable proportion of the i r  responses from

the third person perspective ( .2 2  and .114 , respectively).

Overview. Assessments of response quality yielded clear differ-

ences between LBs and LOs and perhaps the most interesting findings in the

study . LOs clearly gave better captions for the Droodles. This task requires

interpretation of spatial relations and hence the superiority of LOs here com-

plements the or evio ’ o~ “ lnd ing ,s based on n umber of items reported , clus-

ter ing , and commonality. Although LBs and LOs did not di ffer in the rated

quality of the i r  responses for W— C—E—D or the Cartoon , other analyses sug—

gested that the two groups may have achieved these  response levels in d i f fe ren t

ways. In W—C—E—D , LBs violated more pra~ natic conventions ; the resulting sen-

tences require more conceptualization (e.g., of surrounding circumstances or
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metaphorical interpretations) in order to comprehend them . In producing (‘ar-

toon captions , LBs gave fewer speci f ic  terms in order to achieve cleverness

which suggests that they may have relied more heavily on a “ J o o~~r ” c rc ’~~~t ual—

izat ion of the scene rather than on a more “ surface” selection of terms . While

there is little question concerning the spatial superiority of LOs in producing

good i~roodle captions , the suggestion concerning a possible greater “depth of

conceptualization” for LBs in the other tasks must be regarded with considera-

ble caution until further research is conducted to study this issue in a more

explicit fashion.

__ T1 ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~



General Discussion and Conclusions

Basic Finding~s

It is sometimes a iclicat e matter to know when to stop doing research

on a part icular  question , both in terms of the number of experiments and types

s t ’ analyces to conduct . In the present case , work might well have been ended

af ter  Experiment I for it failed to show fluency differences between LBs and

LOs in any of the categories studied. Or , it might have been ended after exa-

mining ~he number of items produced across all three experiments since nine of

the ten categories studied failed to yield LB—LO differences , despi te the fact

that various levels of category constraints and modes ~f response were used.

However the nature of the one category that did yield group differences in

number of responses produced suggested that the form(s) in which a set of in-

fo rmation can be represented may be an important consideration in s tudying

individual d i f ferences  in verb al fluency . LBs produce l fewer items for Cities

of the World which can be represented in spatial as well as l ingui s t i c  terms .

They also had more trouble remembering which items they had already producei

in an oral task involving another heavily spatial category,  USA. Both of

these results suggested that LBs may be so heavily dependent on linguistic

representation that they have difficulty using other forms of representation

even when they are useful .

Analyses of content suggested that LBs and LOs sometime achieved their

(usually) comparable response levels in di fferent ways . While many of these

analyses yielded no reliable di fferences between the groups , those that did

occur were generally interpretable in terms of a l ingu is t ic—spat ia l  dist inc-

t ion . There are various ways that subjects can t ry to increase the number of items

they produce. For example , they can rely on cluster ing principles to generate

successive items or they can give highly common items . Both groups clearly
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relied on such principles at least to a certain extent. However in those

cases where o~e group relied on such an approach more heavily yet did not

achieve a greater number of responses , then their reliance can be viewed as

a way ~o compensate for a poorer category representation. If so , then LBs

had more difficulty in representing categories with clear spatial aspects since

they gave a higher proportion of (phonetic) clusters for Cities of the World

and mo re continon items for USA. By the sane argument , LOs had more di f f i cu l ty

in reuresenting a category based on a phonetic constraint since they gave a

higher  proportion of ( content ) clusters for “B ” and also had a tendency to give

more common words for th is  same category . Furthermore , subject ive measures of

response quality in the sentence and interpretation tasks showed group differ—

ences only when there was an especially heavy spatial aspect to the task;  thuc~

LBs produced poorer captions for the Droodles yet did not differ from LOs in

producing good sentences for W—C—E— D or captions for the Cartoon .

The phonet ic—spat ia l  results complement those obtained in a previous word—

search tas k ( Day , 19714 ) in which LBs relied more heavily on phonetic represen—

tat ion and LOs on spatial representation. The two sets of studies provide an

int eresting contrast since the word search experiment presented information in

spatial form while the fluency experiments emphasized l inguis t ic  representa-

tion; nevertheless LBs and LOs retained the i r  preferences concerning represen-

tational form in both sets of circumstances.

Many investigators have shown that phonetic processing takes place pri—

man ly in the left cerebral hemisphere of the brain ( e . g . , Studdert—Kenn edy

and Shankweiler ,1970 ) whi le  spatial processing takes place primarily in the

right hemisphere ( e . g . ,  Kimura , 10E 1) .  The present r e su i t ,s suggest that LBs

and LOs may di f fe r  in the extent to which they rely on these two types of

brain systems . A subsequent paper presents dat a concerning hemispheric  asyin-

metry in LBs and LOs .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _



Other aspects of the fluency dat a suggested that LBs may rely on “~a~~s’ r”

forms of information processing in some of the tasks , while LOs use more

face ” fo rms . However at present these suggestions are at best tentative .

Quantitative versus Qualitative Differences

Intensive study over the past few years has suggested that the TB -PC: dis-

t inc t ion  is not based on quant ita t ive  di f ferences  in general inte1iiger~oe

level . For example , the two groups Jiu not d i f f e r  in a standard test oi intel-

ligence (Thurstone ’ s Primary Mental Ab i l i t i e s  Tes t )  nor in the verbal or quan-

titative subtests of the Scholastic Aptitude Test . Instead , the d i f fe rences

appear to be based on qualitative di fferences in reliance on language struc-

tures . Although there has been considerable controversy in the l i tera ture con-

cerning whether “verbal productive thinking” reflects intelligence or is inde-

pendent of it (see Murphy , 1973), the present work is still informative con-

cerning the quantitative—qualitative distinction . Most of the present data

did not yield reliable differences betwe en the groups in terms of the quantity

of responses they rr JIjce:i. Instead , the tifferences that did occur were bas ed

aiiiost wholly on more qual i ta t ive  aspects of the dat a , namely , clust er ing ,  com-

monality, and response goodness. Thus the two groups often achieved the same

quantitative level in qualitatively di f f e ren t  ways.

Possible Implications for  the Study of Verbal Fluency

Had the present experiments used only categories at the word content  level

that are amenable primarily to linguistic representation , th’m the performance

of LBs and LOs woul d appear to be virtually indistinguishable. Tests t y p i c a l i y

used to study fluency (see  Guilford and Hoef’pner , 1971 , for a recent apprcs.’h)

f iom ct i rne :  vary in the i r  need for l i ngu i s t i c  representation. Some do bene f i t

from other forms of representation (as in giving alternative uses for a br ick )
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but many rely heavily on explicitly linguistic representations. Ther ~ I re if

a category used in a fluency test is selected without regard for th  ~~~~~~~~~~ 0~
’

the forms that best represent it , then the results could reflect the re l iance

that  indivi duals place on the par t icular  form involved , rather than more gem-

era.1 fluency abi l i t ies .  ~t~rt~ ermore , since there appear to be more LBs tnai .

L~ o in the general population , then the norms for  s tandardized tests ir iv J v i n g

f 1 u ~ ’r ’ y m~y favor individuals who habitually rely heavily on linguistic repro-

nentat i n s  on d  pena l i ze  those of c Dmparable intel lectual  abi l i ty  uP ~~rk L~~t —

ter wi th spatial repre sentations .

Comprehensiveness of the Present Study

It could be argued that f luency has been studied here in a fair ly narrow

way.  We can probably all re~’ognize people who are f luent from those who are

not in everyday l i fe , hu t  we do not ordinari ly  do so by asking them t o  pro-

duce as many words as possible in a brief  amount of t ime . While it mcoh ~ be

more “ecolog i ca l iy  va ild ” to have subjects just talk freely , such tn . ~r o r och

has many inherent m e t h o V I c l o g i c a l  ii f f i c u lt i e s . Given the great snoun t of work

ri~ eded to analyze  the  present h igh ly—cont ro l l ed  data and the fair:y cr n r i :~~ort i

f ind ings  obtained , an exhaust ive stddy of fluency mi ght prove to be more ex-

haus t ing  than en l igh ten ing .

The present f ind ings  have not been discussed in terms of the v~ rt arn ;’urt

of fluency research reported in the psychometr c l i terature  (see Horr , 1076,

for a recent review).  In the temporary absence of dat a f r t  LBs an~ I L O  based

on the m m y  types of tests used in psychomet ri c s tudies , j t  seems b o ~ to defer

o~~t discussion to a later time . Among o the r  t h i r~~s , h wovor , i t  w I l l  t~ in-

t e r e s t i n g  to determine whether LBs and LOs di ffor in various ‘~spe~~ ~- of uency .

such as expressional , associational, an d idea t ional  f~ ur~~’y. ~t :r~~: (I o V )

recently suggested that it may be usefu .l to dio~ inguish between “f~~ ur ~ 
V~
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“verbal” subfactors of verbal productive thinking ; the present resu~ts under-

score the usefulness of that idea.

Cautions Concerning Terniinolo~~r

The terms “language—bound” and “lan guage—optional ” should be used i~ it t.

some caution . They might seem to imply that people so designated shoul d per-

form differently in all tasks involving language processes . Such a view cari

be mizieading .  “Language ability” is composed of many aspects , and while

these aspects may be intercorrelated, there is ample room for individuals to

possess different configurations within this very broad ability . Therefore

the two groups mi ght well d i f fe r  in some language tasks but not others . Since

language is incredibly “overlearned , ” LBs and LOs need not show differences  on

all language tasks , especially i~’ they involve processes that are highly over—

learned . In any event , caution should be exercised in order to avoid becoming

language—bound concerning the LB and LO tennis themselves.

Conclusion

In conclusion , LBs and LOs do not appear to possess quantitative differ-

ences in verbal fluency . However the nature of the constraints imposed in the

fluency tasks may cause subtle differences in response quality , such that LBs

have more difficulty with categories based on spatial constraints while LOs

have more difficulty with those based on phonetic constraints .
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